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Abstract 

Recent research is focused on the study of health care expenditure and fiscal 

sustainability. In order to facilitate the understanding of this issue, we centre our interest 

on the Spanish pharmaceutical expenditure. Specifically, using data for the period 1995-

2012, in the paper we analyse if economic cycles affect pharmaceutical expenditures. 

Our results support that there is a positive relationship between pharmaceutical 

expenditure and economic development. Therefore, we conclude that pharmaceutical 

expenditures are pro cyclical over the last years. 
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I. Introduction 

 

Rising trends of health expenditure during the past two decades and its link with health 

outcomes and Gross Domestic Product (GDP) has concerned policymakers (Worm, 

2012). In Spain, as in other countries, health spending in general and pharmaceutical 

one in particular, have been a significant policy issue in health reform. This topic has 

received much research attention in several papers (Moreno-Torres et al., 2011; Kumar, 

2013; Shi et al., 2014). However, new data available allow us to deep in the knowledge 

of these time trends.   

Along total health care expenditure, the pharmaceutical one accounts for around 

a 20% (OECD Health Statistics, 2014). More efforts need to be made in order to 

describe patterns and determinants of this expenditure for evidence-based policy 

making. This fact is particularly pertinent for the crisis period, because Spain has 

applied several austerity measures, among others, health expenditure cuts. Regarding 

pharmaceutical ones during the last years, policy makers have attempted to affect the 

prices or the volume of prescriptions in order to reduce final expenditures. Traditionally, 

they focused on the system of reference pricing, exclusion of pharmaceuticals from 

public financing, the promotion of generic drugs or incentives to improve prescribing 

practices. Using data from the OECD Health Statistics (2014) for the period 1995-2012, 

the aim of this study is to analyse if business cycles in Spain are concurrent to 

pharmaceutical expenditure.  

The remainder of the paper is structured as follows. Section 2 provides a brief 

description of the data and an overview of the model specification. Section 3 presents 

the empirical results. The final section concludes. 

 

 

II. Data and empirical framework  

 

This study uses the OECD Health Statistics1 (2014), the main and largest available 

source of information to compare developed health care systems (Blázquez-Fernández 

                                                             
1 It allows us doing benchmarking and international comparisons between different national health 

systems. Moreover, its frequency (annually renewable) and that it is used in a wide range of academic 

papers, support the reliability of this use. 
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et al., 2013). Data set covers total per capita pharmaceutical health care expenditure 

(tpe) in Spain and its desegregation in public (pupe) and private (prpe) of Spain 

between 1995 and 20122. Furthermore, data on per capita GDP is also used. Table 1 

shows an overview of our key variables. 

 

[Insert Table 1. Here] 

 

Figure 1 plots the annual time trends of Total Pharmaceutical Expenditure 

(TPE), Total Health Expenditure (THE) and GDP. In this sense, we find that TPE and 

THE show a similar evolution as GDP. That is, an increase until the economic crisis 

period. However, TPE growth is lower than the one for THE. To describe the time 

trends of this issues, the annual TPE as a share of the THE was examined in Figure 2. 

Besides, to describe its growth in the contextual economic environment, the relationship 

between TPE, and THE, and GDP are also included. We can note that TPE/GDP is 

almost stable, whereas THE/GDP present a slightly increase. Regarding TPE/THE, it 

indicates a decrease during the study period. Moreover, Figure 3 presents the time trend 

of TPE and its desegregation by financing agent (public or private). It can be 

appreciated a similar evolution between these variables (all of them expressed in per 

capita $US PPP), while private expenditure has much lower levels.  

 

[Insert Figure 1. Here] 

[Insert Figure 2. Here] 

[Insert Figure 3. Here] 

 

In order to estimate the cyclical sensibility of pharmaceutical health care 

expenditure, we follow Cleeren et al. (2015) in order to derive cyclical movement 

elasticities. In particular, we use the Hodrick–Prescott (HP) filter (1997) which 

decomposes time series in a trend and a cyclical component. We apply this to both 

series3, tpe and gdp. So, the basic empirical specification to be analysed is given by the 

following model: 

                                         𝑡𝑝𝑒𝑡
𝑐𝑦𝑐𝑙𝑒

=  𝛽 𝑔𝑑𝑝𝑡
𝑐𝑦𝑐𝑙𝑒

 +  𝜀𝑡                                         (1) 

                                                             
2 In order to ensure a complete time-series we disregarded the observations available prior 1995. 
3 Also, they were log-transformed before using the filter. 
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where β is the comovement elasticity. Its sign indicates if pharmaceutical expenditures 

are pro cyclical (𝛽 > 0) or countercyclical (𝛽 <  0).  

Furthermore, to analyse the long-term consequences of the cyclical sensibility, 

we specified the following Equation: 

  ∆𝑡𝑝𝑒𝑡
𝑡𝑟𝑒𝑛𝑑 =  𝛽0 +𝛽1 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑡 +  𝛽2 𝑝𝑢𝑝𝑒𝑡 +𝛽3 𝑝𝑟𝑝𝑒𝑡 + 𝜀𝑡             (2) 

That is, through this Equation (2) we could analyse if the growth rate of our 

dependent variable is amplified when a decline occurs (contraction). So, the contraction 

is a dummy variable that takes 1 when the economy is contracting (   ∆𝑔𝑑𝑝𝑡
𝑐𝑦𝑐𝑙𝑒

≤

0) and 0 otherwise (Lamey et al., 2012). 

 

 

III. Results 

 

Regarding how sensible are TPE to business cycles, the sign of the elasticity estimated 

through Equation (1) indicates that pharmaceutical expenditures behave pro cyclically 

and move in the same direction as the economy and business cycles. As for, if the 

cyclical sensibility have long-term permanent consequences, Table 2 reports the results 

for Equation 2 (the R-squared is 0.914). Our results indicate that pharmaceutical 

expenditures are not just a contraction phenomenon. Meanly, because the variable 

contraction is not significant while the intercept it is. Moreover, it can be appreciated 

how whereas public pharmaceutical expenditures are not significant, the private ones 

are (they are negative and significant). Multiple factors could explain this variability in 

cyclical sensibility. Perhaps, how population/patient health care needs are satisfied 

plays a major role to understand it.  

 

[Insert Table 2. Here] 

 

 

IV. Conclusions 

 

This paper contributes to recent empirical studies regarding health care expenditures, 

what are the determinants and how to control them. In particular, this is devoted to the 

analysis of the pharmaceutical ones for the Spanish case. In doing so, data from the 
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OECD Health Statistics (2014) for the period 1995-2012 are taken. Results indicate that 

the economic cycles in Spain affect pharmaceutical expenditure in a pro cyclical way. 

That is, in this country, total pharmaceutical expenditures would increase during 

expansions and decrease during economic contractions. However, it is also shown that 

this cyclical sensibility does not have long-term permanent consequences. 

 For a policy economic perspective, this paper encourages some debates about 

the sustainability of national health care systems. In addition, it points out some 

consequences that public policies may have. So, control escalation of pharmaceutical 

expenditure is a key for a successful health system reform and to ensure access to 

medicines for all the patients. Nevertheless, as pharmaceutical costs continue rising 

drug design should be based on a value-based approach instead of a cost-management 

one. 
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Table 1 

Variables definitions and descriptive statistics 

Variable Definition Mean S.D. Min. Max. 

tpe 

Per capita total pharmaceutical health care expenditure. 

Expressed in $US Purchasing Power Parities (PPP) and 

natural logarithms. 
5.98 0.29 5.43 6.33 

pupe 
Per capita public pharmaceutical health care expenditure. 

Expressed in $US PPP and natural logarithms. 
5.65 0.29 5.09 6.01 

prpe 
Per capita private pharmaceutical health care expenditure. 

Expressed in $US PPP and natural logarithms. 
4.71 0.31 4.19 5.06 

gdp 
Per capita Gross Domestic Product. Expressed in $US 

PPP and natural logarithms. 
10.11 0.25 9.68 10.40 
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Notes: Left y-axis represents TPE and THE. Right y-axis represents GDP. Expressed in per capita $US 

PPP. 

 

Fig. 1. Time trends of TPE, THE and GDP over the years 1995-2012.  
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Notes: Left y-axis represents TPE and THE as a share of GDP. Right y-axis represents TPE/THE. 

Percentages (%). 

 

Fig. 2. Time trends of TPE and THE as a share of GDP, and the TPE as a share of 

THE over the years 1995-2012.   

 

 

 

 

 

 

 

 

 

 

 

 

 

0

5

10

15

20

25

0

2

4

6

8

10

12

TPE/GDP THE/GDP TPE/THE



10 
 

 

 

 

 

 

 

Fig. 3. Time trends of TPE per capita $US PPP, by financing agent over the years 

1995-2012.   
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Table 2 

Long-term consequences of cyclical sensibility. Dependent variable:   ∆𝒕𝒑𝒆𝒕
𝒕𝒓𝒆𝒏𝒅 

Independent variable Coefficient Std. error t p-value 
95% confidence interval 

Lower Upper 

intercept 0.100 0.008 12.650 0.000 0.083 0.117 

contraction 0.000 0.005 -0.010 0.996 -0.010 0.010 

pupe -0.010 0.004 -2.300 0.039 -0.019 -0.001 

prpe -0.001 0.001 -1.280 0.222 -0.002 0.001 
Notes: ***,** and * indicate significance at 1%, 5% and 10%, respectively. 

 

 


